















780Endovascular repair of aortic arch false aneurysm
with branched endograft
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This case report describes the use of a customized branched device for the treatment of a distal anastomotic false aneurysm
in an ascending to descending interposition graft in a 34-year-old Jehovah’s Witness with congenital aortic arch inter-
ruption. A single branched customized stent graft device was used to successfully exclude the false aneurysm. The
procedure was challenging due to the abnormal congenital anatomy. The planning, operative technique, and successful
execution are described in this case report. (J Vasc Surg 2014;60:780-3.)A 34-year-old Caucasian woman presented with left-
sided chest pain. The patient is a Jehovah’s Witness. At
the age of 14, she was diagnosed with congenital Type B
aortic arch interruption and underwent an extra-anatomic
bypass graft from the ascending thoracic aorta to descend-
ing aorta at the level of the diaphragm. Computed tomog-
raphy angiography revealed a 77-mm false aneurysm at the
distal anastomosis of the graft at the level of the diaphragm
(Fig 1). The ascending aorta supplied both common
carotid arteries (CCAs). The left internal carotid artery
was occluded. The subclavian arteries were supplied by
retrograde ﬂow up the descending thoracic aorta. The
left vertebral artery was hypoplastic, whereas the right
vertebral artery was ectactic and tortuous. The left subcla-
vian supplied a left hypoplastic vertebral artery, and the
aberrant right subclavian fed a very tortuous and ectatic
right vertebral artery. The posterior cerebral circulation
was supplied by a large tortuous and aneurismal left poste-
rior communicating artery. The right internal carotid artery
fed the entire anterior circulation and extended across the
anterior communicator feeding the left anterior and the
left posterior cerebral circulation (Fig 2).
PREOPERATIVE PLANNING
Open surgery and replacement of the existing graft
would require cardiopulmonary bypass. This was not
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://dx.doi.org/10.1016/j.jvs.2013.07.002Available endovascular options included relining of the
graft with an endograft to cover the false aneurysm and
occluding the descending thoracic aorta with an iliac
plug, or using a custom-made branched graft. Detailed
angiograms were obtained to clarify the aberrant cerebral
anatomy. A balloon occlusion test of the descending
thoracic aorta to mimic the effect of the iliac-plug occluder
produced transient bilateral visual disturbance, paresthesia
of her right arm, and weakness in her left leg. In view of
this, we opted for a custom-made branched graft manufac-
tured by Cook Intervention (Cook Medical, Inc, Brisbane,
Australia). Following discussions with Cook Medical, we
opted for a branched device with two components. This
allowed easier positioning of the proximal and distal
landing zones separately, allowing room for error.
The required access vessel diameter for this graft was
8 mm. Since the patient’s iliac vessels were no larger than
6 mm at their maximal diameter, an infrarenal aortic
conduit was the safest access method to deliver this
endograft.
PROCEDURE
Preoperatively, a lumbar cerebrospinal ﬂuid drain was
inserted. An aortic conduit was fashioned using a straight
12-mm Dacron graft anastomosed end-to-side to the
infrarenal aorta. A 24-F introducer and sheath was
advanced over a 260-cm super-stiff wire (Lunderquist;
Cook Medical, Bloomington, Ind). Unfractionated heparin
100 IU/kg was administered intravenously. VanSchie
catheters were used to guide the 0.035-inch hydrophilic
coated guidewire into the right carotid artery. This was
exchanged with two 260-cm super-stiff wires (Lunderquist;
Cook Medical). A 5-F sheath was inserted percutaneously
into the left brachial artery through which a pig tail cath-
eter was placed into the descending aorta above the distal
anastomosis. After the graft was positioned, the ﬁrst
thoracic component was advanced over the stiff wire. The
presence of 90 angulation at the distal anastamosis pre-
vented further advancement of the stent graft, despite the
presence of two stiff wires. In view of this, the right CCA
was surgically exposed and a 5-F sheath introduced into
Fig 1. Preoperative computed tomography reconstructed image
of the large false aneurysm (FA) at the distal anastomotic site. DA,
Descending aorta; G, graft; LV, left ventricle.
Fig 2. Magnetic resonance image showing the patients’ aberrant
supra-aortic anatomy.
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wire (Lunderquist; Cook Medical) and a modiﬁed “body
ﬂoss” technique.1,2 This through-and-through wire was
needed to straighten the patient’s anatomy to allow for
delivery of the stent graft. The ﬁrst thoracic component was
deployedwith its proximal end lyingwithin theoriginal bypass
graft just distal to the proximal anastomosis. The second
component e the branched component e was advanced via
the aortic conduit over the through-and-through stiff wire.After careful orientation and alignment of the gold markers
(Fig 3), the stent graft was deployed across the distal anasto-
mosis with the distal end landing just proximal to the celiac
origin, and the branch facing posterior and upward in the
direction of the native descending thoracic aorta. The
diameter-reducing ties and trigger wires were released and
the delivery system retrieved, leaving the 11-F sheath in place
within the conduit. A hydrophilic coated guide wire was
advanced over a Van Schiee 3 catheter through the branch
oriﬁce in the graft and into the native descending aorta.
This wire was exchanged for a stiff wire and two PTFE-
covered balloon-expandable stents measuring 10 mm 
6 cm and 16 mm 4 cm (Advanta V12 RX; AtriumMedical
Inc, Hudson, NH) were deployed, lining the branch compo-
nent and the descending thoracic aorta. The delivery system
was then withdrawn and carotid access removed, closing the
arteriotomy with 5/0 prolene. A completion angiogram
conﬁrmed correct graft positioning, preservation of visceral
vessels, and no endoleaks. The conduit was divided close to
the aorta and overrun with a prolene 4/0 suture. Total
contrast volume used was 150 mL, blood loss was 500 mL,
ﬂuoroscopy time was 40 minutes, and the dose-area-
product postprocedure was 57,279 mGym2.
Postoperatively, the patient was ventilated overnight
in the intensive care unit. Cerebro-spinal pressure was
maintained below 10 cm H2O for 48 hours using the
lumbar drain. The patient recovered with no complica-
tions. Computed tomography angiogram at day 10 showed
successful exclusion of the false aneurysm and preservation
of the cerebral circulation (Fig 3). At 6 months postproce-
dure, the patient remains well with no endoleaks.
DISCUSSION
Interrupted aortic arch (IAA) is a very rare congenital
cardiac anomaly affecting one in 3 million births.3 Deﬁned
as a loss of luminal consistency between the ascending and
descending aorta, IAA is associated with intracardiac mal-
formations and usually presents as a medical emergency,
which has a high mortality if not treated surgically.4 IAA
is classiﬁed into three types: Type A, interruptions distal
to the subclavian artery; Type B, interruptions between
the left CCA and the left subclavian artery (most
common); and Type C, interruptions between the innom-
inate and the left CCA, which are the least common.5 This
condition is diagnosed in neonates at an early stage with
echocardiograms, electrocardiograph, and angiography.
Initial treatment consists of a prostaglandin E1 infusion
that maintains ductal patency, followed by surgical correc-
tion. Surgical treatment may vary from end-to-end anasto-
mosis of the aorta or extra-anatomic bypass grafts.6,7
Patients with untreated IAA rarely make it to adult life;
hence, the reason why the literature in this area is very
scarce.8
In this case report, we describe the use of a custom-
made branched device to treat an anastomotic false aneurysm
in an extra-anatomic interposition graft for a Type B defect.
This graft could be described as similar to an “inverted
iliac-bifurcated device.” Branched thoracoabdominal devices
Fig 3. Postoperative computed tomography reconstructed image showing the branched graft (A) and graft compo-
nents (B and C).
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used in the treatment of complex thoracoabdominal aneu-
rysms, preserving visceral blood ﬂow. In this case report, we
describe the use of similar graft to treat a false anastamotic
aneurysm in a previous surgical repair for IAA, preserving
the blood ﬂow to the native descending aorta, and thus
preserving the collateral cerebral circulation.
The two other treatment options possible in this case
included a chimney graft or a physician-modiﬁed graft.
These grafts have been used successfully in patients who
had symptomatic or ruptured aortic aneurysms but are
not without risk. In this case, a chimney graft11,12 would
have had to lie parallel to the aortic stent in the supraceliac
aorta, to retrogradely perfuse the descending aorta. First,
we were concerned about the successful long-term aneu-
rysm exclusion, in view of the short landing zone between
the celiac origin and the distal anastomosis. Second, since
the native aorta distal to the ectasia was of a small diam-
eter, parallel stents in this vessel could have compromised
ﬂow. Third, since this patient was young compared with
patients in whom the chimney technique has been used,
and having seen two cases of late aneurysm rupture
secondary to de novo gutter endoleaks, this technique
was felt to be inferior to a custom-made device.13 The
other treatment option was a physician-modiﬁed graft.14
The long-term patency and durability of these on-table
hybrid grafts is still yet not determined. Since these grafts
may involve nonstented junctions or a combination of
stents made of different metals or alloys, we felt that this
was unsuitable for a young patient with a long life expec-
tancy. Following discussion with the adult congenital
cardiac surgeons, we were of the opinion that this patient
had a stable chronic false aneurysm and that the risk ofrupture in the 6 weeks required to have the customized
stent graft available were small compared with the risks
of using other techniques. The rationale behind this deci-
sion was that there is much more solid data on custom-
made branched grafts that are adapted to the patients’
anatomy and have been shown to have good mid-term
patency and survival rates.15,16
CONCLUSIONS
IAA defects present a challenge to the vascular and
cardiac surgeons. Here, we successfully describe the use
of a customized branched device, for the ﬁrst time, to treat
a complication from aortic arch interruption surgery.
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